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ABSTRACT
THE ECONOMICS OF FREE PARKING: TRANSPORTATION
POLICY
AT THE UNIVERSITY OF NEVADA, LAS VEGAS
Rick Nielsen
Environmental Studies Program at the University of Nevada, Las Vegas
This paper culminates a natural progression of studies done over the past
two years examining parking and transportation policy at the University of
Nevada, Las Vegas. The purpose of these studies has been to evaluate the
adequacy of these policies and to estimate the potential impact a Transportation
Demand Management (TDM) program could produce on parking and traffic
conditions and air quality improvement. Included in the report are results from a
commuter survey conducted in April 1993, a simple rollback model developed to
produce an estimation of vehicle miles traveled (VMT) at the University and any
subsequent reduction of VMT and air quality improvement which may result
from implementation of a TDM program. This also includes a projection for
conditions on the campus in the year 2000. An economic analysis is made and a
"case study" of two existing programs with similarities to UNLV are profiled for
their success.
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CHAPTER 1
INTRODUCTION
Causes for Concern
The extraordinary growth in the Las Vegas Valley has spawned benefits to
the area, primarily boosting the economy and creating a nationally recognized
expansion of jobs. However, the burgeoning population that lends itself to a
steady creep of urban sprawl comes with some undesirable effects as well. These
come in the forms of an increase in total traffic, general congestion, and the
ensuing pollutants that accompany the modern-age symbol of American freedom-
- the auto. Even though tail-pipe emissions in the US have been cut by 96%
since the first Clean Air Act (CAA), the number of vehicles on the road and the
number of vehicle miles traveled (VMT) has increased dramatically (Prendergast,
1990). Unfortunately, the nations air quality continues to deteriorate as the
mileage trend continues to climb.
Federal, state, and local governments emphasize the need to conserve oil,
while simultaneously setting policies that allow transportation to be 97% oil
dependent, accounting for consumption of more than 11 million barrels a day.
One result of this consumption is that, "motor vehicles generate more air
pollution than any other single human activity," says Deborah Bleviss of the
Washington based International Institute for Energy Conservation (Congressional
Quarterly Researcher, 1992).
To dramatize this phenomena on the local level one need only consider that
in Las Vegas, VMT have doubled in the last seven years (Naylor 1993), versus a
doubling nationwide in the last twenty years (Nebel, 1993). Added to this is the
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fact that 96% of the carbon monoxide (CO) in the air in Las Vegas is a result of
gasoline burned in autos and trucks (Naylor, 1992). Auto usage also contributes
to other pollutants, such as nitrogen oxides small amounts of sulfur dioxide, and
photochemical oxidants including ozone that lead to the increase of ground level
ozone, more commonly referred to as smog, as well as suspended paniculate
matter (see appendix A for a full description, Nebel, 1993).
Effects
The effect of this increase in emissions is visually evident in Las Vegas
throughout most of the year, especially in the winter months when the situation is
compounded by thermal inversions (Miller, 1991). This occurs when naturally
rising warm air, becomes trapped beneath a layer of colder air, sometimes
trapping the brown haze in the valley for days. The effects of CO on human
health are illustrated in Table 1.
TABLE 1.
Health Effects of Carbon Monoxide
Exposure Effects
9 ppm/ 8 hrs Ambient Air Standard
50 ppm/ 6 wks. Proven Effects in Animals
50 ppm/ 50 mins. Effects brightness and visual acuity
50 ppm/ 10 hrs Impaired performance on psy-
non-smokers chomotor tests
Carboxyhemoglobin
Level ('percent') Effects
< 1.0 No apparent effect
1.0 - 2.0 Evidence of behavioral effect
2.0 - 5.0 Effects the central nervous system
> 5.0 Cardiac and pulmonary changes
10.0 - 80.0 Headaches, fatigue, coma, respiratory
failure and death
(Source: Vesilind, 1990)
For CO, general effects of over-exposure lead to a reduction in the
oxygen-carrying capacity of the blood. By combining with hemoglobin in the
blood and forming carboxy-hemoglobin, CO destroys the ability of hemoglobin
to transport oxygen. Effects for ozone exposure include inflammation and
irritation of the pulmonary system, headache and disorientation (Vesilind, 1990).
A victim of it's own growth, Las Vegas has been designated as an upper-
moderate Federal non-attainment area for two criteria pollutants, CO and PMio
(particulate matter 10 micrograms or less) under the CAA Amendments (CAAA)
of 1990 (Kus, 1994). After A high of 100 unhealthful days in 1977, air quality
incidents dropped to 3 in 1993, partially due to an improved oxygenated fuel
program and partially because of favorable weather conditions, only to climb
back to 12 incidents in 1994 (Rogers, 1994)(see also Appendix B). Federal air
quality regulations allow only one incident a year to stay in compliance. Cities
classified as non-attainment areas are required to prepare and submit to the
Environmental Protection Agency, within a three year period from the time they
are designated, a State Implementation Plan (SIP). This plan specifies how the
state will reduce mobile emissions sufficient to meet the National Ambient Air
Quality Standards (CAA § 110(a), 42 U.S.C. § 7410(a) as amended by the Clean
Air Act Amendments of 1990). The State of Nevada has submitted it's SIP in
conjunction with a December 31,1995 deadline for attaining Federal Air Quality
Standards (Regional Transportation Commission, 1992). Based on the size and
location of the University of Nevada, Las Vegas, we ask if transportation policy
and practices at the university should not be an active part of that consideration.
Why UNLV ?
A rise in enrollment at the University of Nevada Las Vegas (UNLV) has
coincided with the growth in the Las Vegas Valley. Since UNLV's growth
potential is essentially limited at this juncture, inasmuch as it is an island within
the urban core, any growth and consequent campus expansion has come at the loss
of interior parking lots. Parking now conies at a premium and on most
mornings a "Daytona" atmosphere make lots resemble a game of musical cars.
Based on the daily population of the UNLV campus, it can be considered a high-
density travel destination. When the location and estimated growth in enrollment
to 35,000 students by the year 2000 (UNLV Long Range Development Plan
1992-2000, see Appendix C) are factored in, the University's policies on parking
and transportation to-and-from the campus will have an increasing affect on
traffic and air quality conditions in the valley. Whether these policies result in
behavior that is beneficial, detrimental, or inconsequential to area air quality, will
be one focus of this paper. Additionally, the paper examines the potential for a
reduction of VMT and CO emissions resulting from the implementation of
commuter services (hereafter, Transportation Demand Management or TDM) at
UNLV.
CHAPTER 2
LITERATURE REVIEW AND BACKGROUND
Problematic Policy
A considerable literature has been generated on the causes and solutions of
the impact levied by the American commuter and the auto to air quality.
Though opinions and theories vary when it comes to solutions, there is a
consensus in regards to the cause. Policy that consistently promotes the reliance
on cars are responsible for the increase in smog and air quality problems across
the country. Therefore, policy changes must preclude a behavioral shift from
personal auto use to more mass-transit oriented forms of transportation (French,
1990). Not only the increase in the number of automobiles, but the increase in
VMT have combined to significantly increase traffic congestion, which, in turn,
exacerbates the emissions impact even further (Waks, 1993). As one author
notes, "a car traveling 10 miles at an average speed of 20 miles per hour puts out
three-and-a-half times more pollution than the same trip at 55 miles an hour"
(Paquette, 1993). As American roadways increasingly slow down, the pollution
process steadily speeds up. Time spent idling in traffic produces more pollution
than moving vehicles and also eats up large amounts of gasoline. Table 2 shows
the relationship between varying stages of engine operation and the amounts of
emissions produced. As illustrated, idling produces the most CO and
hydrocarbons (HC). As acceleration to a cruising speed occurs, the levels of
these pollutants drops, but nitrogen oxide (NOx) levels climb dramatically. At a
steady cruising speed, CO and HC levels are the lowest, but NOx remains
relatively high. Even deceleration produces elevated levels of HC.
TABLE 2.
Car Exhaust Emissions as a Fraction of Idling Emissions
CO HC NOx
Idling
Accelerating
Cruising
Decelerating
1.0
0.6
0.6
0.6
1.0
0.4
0.3
11.4
1.0
100
66
1.0
Previously the strategy to cope with the increase in vehicles and VMT has
been by modifying car engines and technological advancements such as the
catalytic converter. At the onset, catalytic converters were responsible for
reductions of hydrocarbon emissions by an average of 87%, CO by an average of
85%, and lowered nitrogen oxides over the life of the car by some 60%.
Unfortunately, many believe that technology has leveled off and the initial good
will be overwhelmed by the expansion in the fleet of cars (French, 1990). The
major contributing factor to the problem is the fact that people are more likely to
drive alone to work than at any other time (Paquette, 1993). Or, for the purpose
of this study, likely to drive alone to school. Single occupant vehicles (SOV)
therefore are at the root of the problem, and reducing the number of them on the
road during morning and afternoon rush hour is at the heart of the solution.
Preferred Policy
One alternative to combat this congestion is to make car-pooling and ride-
sharing more attractive. These forms of Transportation Demand Management
(TDM) are used with a combination of incentives and disincentives to relieve
congestion, improve air quality, and conserve energy. The general goal of TDM
is to reduce the number of daily trips made by SOV to-and-from a given
destination, in this case the University. This reduction will also lessen the amount
of daily vehicle miles traveled (VMT), contributing to a reduction in regional
traffic congestion and an improvement of regional air quality (NV., Clark Co.,
RTC, 1992). In the case of UNLV, a reduction in parking demand would also be
realized.
Other solutions to congestion and parking problems range from
compressed work weeks and imposing high parking fees on employees who drive
to work alone, to mandating trip reduction programs (Waks, 1993). Economist
Donald Shoup, Professor of Urban Planning at UCLA has done numerous
surveys and written extensively on the affect of "free or subsidized" parking on
the number of SOV. His findings continually point to the adverse affect "free"
parking has on commuter decision's about driving. Shoup suggests that
"employer-paid parking is a popular fringe benefit that invites commuters to
drive to work alone. ...paid parking works at cross purposes with costly public
policies designed to reduce traffic congestion, energy consumption and air
pollution (Shoup and Wilson, 1992)." Though the inference here is explicit to
employer-paid, in a telephone interview Shoup conveyed his feeling that "for
students the incentives [provided by free parking] are much stronger because
most are so motivated by money, or lack of it (Shoup, 1994). Figure 1 illustrates
the relationship of parking price and transportation mode-choice, based on a
study done by Shoup on conditions for businesses in downtown Los Angeles. The
graph indicates the inverse relationship between solo-driving and parking price.
As parking price rises, solo-driving drops from 70% to39%. A direct
correlation between parking price and mode choice is apparent for car-pool and
transit use. Carpool increases from 15% to 22% and transit use increases from
15% to 38%.
Fieure 1. Effect of Parking Price on Mode Choice
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Other authors besides Shoup have written on the estimated value of "free'
parking as well. Putting a price tag on the cost of "free" parking will be
discussed in greater detail in Chapter 7 of this study.
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CHAPTER 3
THE S.M.A.R.T. PROPOSAL
Review
In the fall of 1992, an initial analysis of parking policy at UNLV was
conducted which included a proposal for a TDM program entitled, "Student Mass
Associated Rider Transportation," or SMART. The proposal was intended to
help combat the effects of rising enrollment, diminishing parking space, and a
growing Las Vegas population; all factors contributing to a decline in air quality.
The proposal contained four basic key components, or phases. These elements
are summarized as follows.
Phase One: Survey . It was considered essential to generate data that would
define the behavior and attitudes of the daily commuters. "The Commuter
Attitude and Behavior Survey" has since been conducted. The results are
contained in subsequent section and a substantial amount of the data is used to
construct the model for VMT at UNLV.
Phase Two: Matching. This phase suggested the use of a computer
matching program developed by the Transportation Research Center at UNLV as
an available resource to connect those willing to participate in rideshare. This
has yet to be utilized, but remains an option for the future.
Phase Three: Incentives. The use of incentives and disincentives is an
integral part of enhancing participation in TDM. The three main incentives
suggested in SMART were: 1) preferential parking for ride-share; 2) discount
passes for Citizens Area Transit (CAT); and, 3) partial or total exemption from
a parking fee.
Phase Four: Fee Implementation. As mentioned above in Phase Three,
incentives and disincentives are considered key to improve the participation rate
of a TDM. The implementation of a fee at UNLV is therefore considered
critical, not only to enhance participation, but to generate revenue as well.
SMART suggested a fee organized on a sliding scale based on the level of
participation in the TDM program.
In summary, the SMART proposal was suggested as a partial solution to
help reduce traffic and parking conditions that existed at the time and to help
avert future complications as enrollment rose, available parking decreased and air
quality continued to be negatively affected. The following section brings the
parking and policy situation at UNLV up-to-date. Unfortunately, there is not
much progress in the area of commuter related services to report. The initial
negotiations to secure a small fleet of shuttle vans from the Regional
Transportation Commission have been stalled due to budget constraints within
that agency, and UNLV has not pursued any other avenues in transportation
programs or development.
Summary of Current Parking Policy at UNLV
We now consider the facts as they currently pertain to UNLV. First,
UNLV has yet to implement a parking fee, a rare policy for major universities
across the country. UNLV's own Office of Institutional Analysis includes in their
publication, "Selected Institutional Characteristics Fall 1992". a comparison of
campus parking supply and pricing for twelve universities across the country.
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Only two of the twelve --UNLV and Wichita State- charge no parking fee.
Consequently, the universities with the highest enrollment (demand) and least
amount of parking available (supply) have the highest fees. Fees range from $5
per vehicle (for New Mexico State, where there are 21,345 spaces and only
12,282 full-time enrolled students, indicating a parking surplus), to $108 a
quarter for Portland State University, where there are 2,621 spaces and 17,364
full-time enrolled students (See Appendix D). Even the University of Nevada,
Reno (UNR), a school within the same university system as UNLV, charges fees
ranging from $25450 a year. At UNR there are 4,700 spaces and 9,069 full-
time enrolled students.
Second, UNLV offers no commuter services. There are no options.
Barber emphasizes that without options, "it's very difficult to regulate peoples'
habits, especially if they have few choices in transportation modes" (Barber,
1993). The Citizens Area Transit (CAT) does have routes which travel the
proximity of the university, but, there are no internalized incentives to ride the
bus, nor disincentives not to drive alone. Negotiations with the CAT and the
Regional Transportation Commission regarding the promotion of student
ridership, discounted fares, and the allocation of a small fleet of shuttles, initially
looked promising, unfortunately, UNLV was slow to respond and the RTC has
been stalled in their shuttle purchase due to budgets problems. By incorporating
the student body of the university into its marketing strategy it could conceivably
boost its ridership on these routes.
Third, for the past three years, UNLV enrollment and parking permits
have either stayed the same or increased slightly, while the number of parking
spaces has declined to 7405 as of November 30, 1993 (See Appendix E). Lastly,
Las Vegas and UNLV continue to grow at an incredible rate within a designated
Federal non-attainment area for CO. These facts all point to a transportation
11
policy that is seriously inadequate. The next chapter contains the results of the
Commuter Attitudes and Behavior Survey which will be used, in part, to create a
simple model to demonstrate what potential to impact air quality (primarily CO
levels) exists from implementation of a TDM program at UNLV.
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CHAPTER 4
Commuter Attitudes and Behavior Survey
General Background
In December of 1992, an initial parking policy analysis which included the
proposal entitled SMART (Student Mass Associated Rider Transportation)
promoting mass transit, car pools, and other alternative transportation methods as
a means to improve parking conditions and vehicle overcrowding on the UNLV
campus was presented to the University Parking and Traffic Committee. The
SMART proposal received a warm reception, resulting in a cooperative effort
between the university and the Regional Transportation Commission (RTC)
which culminated in a "Campus Commuter Awareness Week." That program was
aimed at informing the student body, staff and faculty about the CAT systems
routes, transfers, fare costs, and car pool matching services available through the
RTC, as well as providing increased visibility of the CAT system. Beyond the
general information and promotion offered, a "Commuter Attitudes And
Behavior Survey" was conducted with the intention of determining how students
felt about conditions on-and-around the campus parking lots, the transportation
patterns that existed, and the general attitude regarding a shuttle service, mass
transit, and car pooling. The following section outlines the results and
emphasizes some of the more interesting findings, with further recommendations
and interpretations included in the survey summary.
Survey Objectives
In addition to the general objectives mentioned above, the survey was
intended to generate specific information designed to:
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1. Define attitudes concerning driving to and parking on
campus.
2. Determine the number of Single Occupant Vehicles (SOV) commuting
to campus daily.
3. Identify the number of potential SMART program participants.
4. Determine the role a parking fee would play in instituting a program
such as SMART and the acceptability of a fee structure.
Survey Methods
Initially, the 16 question survey was conducted at a walk-up table during
the "Campus Commuter Awareness Week," with 300 individuals volunteering to
complete the questionnaire. The rest of the responses came from a combination
of large lecture classes from Political Science, Biology and Environmental
Studies. The survey received a total of 716 completed questionnaires, resulting in
a confidence level of 95%±(5%). Respondents were asked to give their zip code
in order to further identify the locations where most commuter travel originates,
to help guide any future effort to locate pick-up and drop-off points for
prospective shuttles, or reconfiguration of the CAT system's existing routes. To
further define attitudes respondents were also asked to give their class standing.
Unfortunately, the faculty and staff were not well-represented in the survey and a
follow-up survey intended for this group is highly recommended.
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SUMMARY OF FINDINGS
Question 1. What is your most common form of transportation to campus?
RESPONSES:
AUTO
BICYCLE
WALK
BUS
OTHER
FREQUENCY
581
24
81
17
11
PERCENTAGE
81.3%
3.4%
11.3%
2.4%
1.5%
Totals: 714 99.9%
This data confirms that by far the largest percent of commuters travel by
auto. Because of the unfavorable conditions for drivers and the lack of paths and
racks for bicyclists, it is assumed that more people within a short distance of
campus would prefer to walk than bike. The low number of transit riders can
most likely be attributed to the youth of the new Citizens Area Transit System
and the poor reputation of the old Las Vegas Transit System. Over coming the
stigma of mass transit use will be a major obstacle for the success of a TDM
program at UNLV.
Question 2. IF auto is your main means of transportation, do you generally
travel:
RESPONSES:
ALONE
WITH ONE OR MORE
DOES NOT APPLY*
FREQUENCY
472
109
134
PERCENTAGE
66.0%
15.2%
18.7%
Totals: 715 99.9%
* PERCENTAGE OF PERSONS NOT TRAVELING BY AUTO
One of the main objectives of the survey was to determine what percentage
of commuters commute alone. Though 66% percent is a large percentage, it is
not unusually high when you consider that no other organized options existed
until the CAT system began in December of 1994. Also, the 15.2% traveling
with one or more indicates that many students have taken it upon themselves to
arrange their own carpools. This indicates that an organized effort to promote
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carpools may produce an increase of carpool activity with less resistance than
expected.
Questions 3.& 4. How many days/nights a week do you come to campus?
RESPONSES:
ZERO
ONE
TWO
THREE
FOUR
FIVE
FREQUENCY
DAYS NIGHTS
18 322
9 135
97 132
96 67
76 21
418 34
PERCENTAGE
DAYS NIGHTS
2.5% 45.0%
1.3% 18.9%
13.6% 18.5%
13.4% 9.4%
10.6% 2.9%
58.5% 4.8%
Totals: 714 711 98.9% 99.5%
The largest percentage of students come to school five days a week
(58.5%), followed by an almost identical pattern for two and three day schedules
(13.6%-13.4%). Night attendance does not appear to place as heavy a demand on
parking, with most students coming to school either one (18.9%) or two (18.5%)
nights a week. Only 4.8% of those surveyed commute five nights a week.
Question 5. Do you find it necessary to come and go from campus for work of
other purposes during the course of the day?
RESPONSES:
YES
NO
FREQUENCY
419
289
PERCENTAGE
58.6%
40.4%
Totals: 708 99.0%
A higher percentage of students come and go during the day ( 58.6%), than
stay on campus for the duration of their classes (40.4%). It is assumed that this is
because of work obligations. According to the results from questions 6. & 7.
below, however, unless students have part-time jobs between classes, the majority
of coming and going is unrelated to work.
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Question 6. When traveling to campus what is your usual point of origin?
RESPONSES:
HOME
WORK
FREQUENCY
635
79
PERCENTAGE
88.8%
11.0%
Totals: 714 99.8%
Only 11% of students come to campus from work, with nearly ninety
percent (88.8%) coming from home. This data would be useful in determining a
route system for a shuttle or a reconfiguration of a CAT route for the University.
Question 7. What is your usual destination when leaving campus?
RESPONSES:
HOME
WORK
FREQUENCY
560
153
PERCENTAGE
78.3%
21.4%
Totals: 713 99.7%
More students go to work from campus (21.4%), than come to campus
from work (11%, Question 6. above). This indicates that unless students work
part-time during the day between classes, the 58.6% of students coming and going
(Question 5. above) are doing so for some other unknown reason. Personal
errands or lack of interest in campus settings is one possible explanation.
Question 8. How do you rate parking at UNLV?
RESPONSES:
ABUNDANT
ADEQUATE
INADEQUATE
FREQUENCY
16
189
503
PERCENTAGE
2.2%
26.4%
70.3%
Totals: 708 98.9%
Without question students are unsatisfied with parking conditions at UNLV.
Question 8. shows that over 70% feel that it is inadequate, while only 26.4% feel
it is adequate. This dissatisfaction is likely to increase as parking availability
continues to decrease.
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Question 9. Would you participate in a Van-pool or Ride-share program to
reach campus if one were available?
RESPONSES:
YES
NO
FREQUENCY
295
409
PERCENTAGE
41.2%
57.2%
Totals: 704 98.4%
Question 9. shows that 57.2 % of the respondents had no interest in
participation in a van-pool or ride-share program. It does, however indicate that
there is a large percentage of students(41.2%) that would consider it. In
comparison to Question 2., which indicated that 15.2% where already car-
pooling, a full 26% of those completing the survey could be captured in a ride-
share program.
Question 10. In general, would you be for or against a parking fee, if it would
lead to improvements such as parking garages, shuttles, subsidized bus service,
etc.?
RESPONSES:
FOR
AGAINST
FREQUENCY
422
275
PERCENTAGE
59.0%
38.5%
Totals: 697 97.5%
This question shows that nearly three fifths (59%) of those surveyed would
favor a parking fee if it was used for improvements in the area of transportation.
This is encouraging, but somewhat perplexing in the sense that nearly 20% more
would be willing to pay a fee than participate in a ride-share program.
Regardless, there was not as much resistance to a fee as anticipated and only 2.5%
did not respond.
Question 11. Would partial exemption of a fee, if one were imposed, influence
your decision to participate in a Ride-Share or Van-Pool?
RESPONSES:
YES
NO
FREQUENCY
285
412
PERCENTAGE
39.9%
57.6%
Totals: 697 97.5%
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Question 11 (above) discovered that partial exemption from a fee, if one
were imposed, would influence about 40% of the students in their decision to
participate in an alternate mode of transportation. By contrast, 57.6% indicated
that an exemption would be of no consequence.
Question 12. Would total exemption from a fee influence your decision to
participate in a Ride-Share or Van-Pool?
RESPONSES:
YES
NO
FREQUENCY
313
383
PERCENTAGE
43.8%
53.6%
Totals: 696 97.4%
Total exemption from a fee, if one were imposed, would only influence
about 4% more than a partial exemption as shown in Question 11 above. This
question is somewhat ambiguous. The true test of the validity of this question
would rest on the full amount of the fee being included, and the amount of the
exemption offered.
Question 13. Have you ever ridden the Citizens Area Transit (CAT) bus
system?
RESPONSES:
YES
NO
FREQUENCY
107
601
PERCENTAGE
15.0%
84.1%
Totals: 708 99.1%
Concerning transit ridership, Question 13 shows that a 15% segment of
those polled have ridden the bus at least once, while a staggering 84.1% have not.
This indicates the large segment of the student market potential that exists for
CAT.
Question 14. Taking into consideration parking availability and traffic
conditions, would you consider taking the bus to school?
RESPONSES:
YES
NO
FREQUENCY
288
416
PERCENTAGE
40.3%
58.2%
Totals: 704 98.5%
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Of the 84.1% of non-transit riders from Question 13, almost 26% would
consider taking the bus. That number could most likely be increased with a
direct market campaign aimed at the university community.
Question 15. Do you consider improving air quality to be a major concern for
Las Vegas?
RESPONSES:
YES
NO
FREQUENCY
650
58
PERCENTAGE
90.9%
8.1%
Totals: 708 99.0%
Nearly all (90.1%) those surveyed considered improving air quality a
major concern for Las Vegas; with only 8.1% not concerned. As an overriding
element, this is seen as a positive aspect for breaking old habits such as driving
alone. It is safe to say that the other 8.1% will not give up their cars at any price.
Question 16. Do you feel you contribute to air quality problems through your
driving habits?
RESPONSES:
YES
NO
FREQUENCY
466
235
PERCENTAGE
65.2%
32.9%
Totals: 701 98.1%
Oddly, not all that felt improving air quality was a major concern were
aware that driving has an affect on air quality. Nearly one third (32.9%) felt that
they did not contribute to air quality problems through their driving. A public
education effort could serve to enlighten these unaware or unconcerned drivers
of the environmental effects of automobiles on air quality.
Survey Conclusions
Since the survey accomplished the objectives stated above it should be
considered a success. The results are summarized below in a brief recap of the
findings. Additionally, these results are extrapolated for the entire campus and
used in the construction of the VMT model in the next section. Unfortunately the
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1150 faculty and staff members and 750 classified staff were not well represented
in the survey. This important segment represents an additional 2000 commuters
who are a more permanent segment of the university community. Furthermore,
support from the faculty could prove to be an instrumental tool when attempting
to implement a commuter services program. For example, University of
California at Los Angeles' commuter services operations relies heavily on the
Faculty/staff population (Graves, 1993). The main conclusions are:
>» The study reconfirmed what had earlier been suspected; the largest
percentage of students reach campus by auto. Approximately two-thirds of that
group travel alone, a large part of the problem. The traffic problem at the
university is mainly during the day, with the majority of students attending five
days a week. Night-time overcrowding does not appear to be a problem at this
time.
>» Many students come-and-go from campus during the course of the day, but
nearly ninety percent come to campus from home and nearly four-fifths return
home when leaving. This adds credence to the mileage calculations that are used
for the VMT model. Further, the data indicates that a substantial number of
students who do not remain on campus between classes, leave for non-work
related purposes, perhaps to run personal errands or to go home. If, in fact, it
could be determined that the reason they come and go is because they live in the
general proximity of the university (close enough to justify leaving and
returning), this would further support the use of a campus neighborhood shuttle
to eliminate these auto trips altogether.
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>» Without question students are unsatisfied with parking conditions at UNLV.
Two-fifths would be willing to participate in a van-pool or ride-share program if
one were available, while by contrast, three-fifths would not. These data would
further support a shuttle service and indicates that a ride-share matching service
may also be put to good use.
>» A larger percentage of students would be willing to pay a fee than
participate in a rideshare program. Most likely, those people would like to see a
parking facility over a shuttle service and would prefer to continue driving.
There was not as much student resistance to a fee as was initially anticipated and
partial exemption from the fee, if one were imposed, would influence less than
half of the students in their decision to participate in an alternative method of
transportation. Total exemption was slightly higher.
>» A small segment of those polled have ridden the bus at least once. But,
considerably more would consider taking the bus if deteriorating conditions
continue. This may account for an increase of at least 25% in CAT ridership for
the UNLV market.
>» Nearly all consider improving air quality a major concern. Yet one-
quarter are either unaware or unconcerned with the effects of automobiles on air
quality. A public education effort might enlighten these unaware drivers of the
environmental consequences of driving, but public apathy no doubt plays a
significant role.
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Recommendations
This type of survey revolves around the size, needs, schedules and attitudes
of the student body, which changes on semester-by-semester basis. This produces
the need for some type of annual or semi-annual update to assure that a program
is correctly implemented and properly run to successfully meet these changes.
Data collection such as this is, however, a valid starting point from which further
departure may originate. The following three recommendations are made with
the goal of reaching a better understanding of, and improving upon, present
transportation and parking conditions at UNLV.
1. It is strongly recommended that new students be surveyed as part of
their orientation process, as well as returning students, to keep a constant pulse on
the geographical movement and behavioral attitudes of the students as they relate
to transportation issues. This should be done not only as a precursor to the
establishment of a TDM program, but also periodically after it has been
implemented.
2. The university student services department or student government
should work to facilitate and promote ride-sharing and public transit use as a
means to economically address the overcrowded parking lots on campus.
3. Both of the above mentioned groups, together with the University
Parking and Traffic Committee, should begin the process of initiating a parking
fee at UNLV.
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CHAPTER 5
VEHICLE MILES TRAVELED; A MODEL FOR UNLV
Methods
To move beyond the data collection and make good use of the survey
results this chapter constructs a model of VMT for UNLV based partly upon
those results. For the purpose of this paper, TDM (Transportation Demand
Management) will be assumed to include carpools and or shuttles and mass transit
(the bus). The following data will be used to construct a model for vehicle miles
traveled (VMT) at UNLV and to illustrate the effect of a TDM program here:
figures from Clark County for VMT in the Las Vegas Valley, results of the
"Commuter Attitudes and Behavior Survey" conducted in the Spring of 1993,
parking permit/ zip-code correlation's from UNLV Department of Public Service
computer records (for a map, color-coded by location, see Appendix F), and
mileage estimates from the center points of each zip-code. 1 The mileage figures
used are calculated on a Geographical Information System using the most likely
street routes from the center point of each zip to Maryland Parkway and Harmon.
It is assumed that some commuters originate from a point that is further from the
center and some from closer than the center, allowing us to assume an average
total distance. Once the yearly VMT have been calculated for UNLV, the
corresponding CO emissions will be estimated. Then the reduction of CO
emissions, due to a reduction in VMT, from the implementation of a TDM
program at UNLV will be estimated and a comparison will be made with the
entire Las Vegas area for both categories.
1 The mileage figures are courtesy of Paul Scrima of the US Postal Service, Las Vegas Office.
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The data show that the largest distribution of permits for 1993-94 academic
period (fall and spring) are located in the four zip-codes adjacent to the campus,
representing a zero to five mile radius. This high number of parking permits
issued within a relatively short distance from the campus supports a vanpool or
shuttle service. While the approach to this exercise is statistical in nature, the
rough estimations are not actual values. However, it does provide an effective
way of illustrating the magnitude of the problem, as well as the cause-and-effect
relationship of solo driving and air quality.
Total Vehicle Miles Traveled in Las Vegas
Based on Clark County Health District Air Pollution Control District'
figures for average daily VMT for the years 1988 to 1992 (See Appendix G), an
estimation of current VMT was made on the average increase per year. This is
based on the average annual increase of approximately one million miles. Based
on this, an average daily VMT of 16.5 million for 1994 in the Las Vegas Valley
is assumed. When you calculate the total vehicle miles traveled by all cars in Las
Vegas Valley for the entire 1994 year, the figure is a staggering 6,022,500,000
miles (or 6.0225 x 10 9). For the sake of comparison, the national average is
estimated at over 2 trillion a year (Nebel, 1993). The problem with these types
of estimates is that the number of vehicles and VMT continue to grow at such a
phenomenal rate that they are constantly out-dated.
Based on available data from Clark County for 1990 in Table 3 (top of
next page), the CO emissions amounted to 89,435 tons.2 The County has
subdivided the total amount into three contributing vehicle age groups, with the
estimated number of each vehicle on the road and annual miles driven in each
2 For some, 89,435 tons may not sound like a lot. But, if we multiply by 2000 to give the
corresponding number of pounds, the result is 178,870,000 pounds for 1990. This figure is for
gasoline vehicles only and somewhat more ominous sounding.
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group, as well as the corresponding CO emissions (in tons) contributed to the
total. By dividing the tons CO for each group by the miles from each group, the
grams/per mile emission for each vehicle age group was estimated as follows:
1959-70; 101 gr/per mile, 1971-80; 49 gr/per mile, and 1981-90; 9 gr/per mile.
These figures illustrate the imbalance between old cars and new when it comes to
CO emissions. These gram per mile numbers will be used for comparison
purposes in the next section.
Further analysis of these figures indicate that the average miles per vehicle
in each age group are approximately, 4800, 7100, and 12,000, respectively.
Considering that most new housing developments are located on the fringes of the
metro area and how much driving is necessary for most commuters to reach the
major employment areas, these estimates appear to fairly conservative.
TABLE 3. Clark County Vehicle Demographics. 1990
Vehicle
Year
1959-70
1971-80
1981-90
Vehicle
Count
16,961
116,877
257.941
Estimated Miles
Driven
80,700,438
826,294,542
3.022.054.190
% of Total CO % of Total
VMT (tons) CO
2.1%
21%
76.9%
9,040
45,247
35.148
10.1%
50.6%
39.3%
TOTALS: 391,779 3,929,049,170 100% 89,435 100%
Furthermore, November 1993 records from Clark County indicate there
were at that time, 454,389 passenger cars in the county. That is an increase of
62,610 cars in approximately a three year period; over twenty-thousand a year.
Though no data for those vehicles are available, this further emphasizes the
compounding impact that the continued population growth has on the existing
situation.
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Figuring Total University Vehicle Miles Traveled
The equation in Figure 2. was used to calculate total VMT's for UNLV for
a two semester school year. Further explanation follows the equation:
Figure 2.
Miles from
zip-code to # of permits in % of students
UNLV X each zip-code x 2 CRT) X each dav x 16(wks) x 2 semtrs
= YEARLY TOTAL VMT AT UNLV OF 38.4 MILLION (3.84 x 10 7)
Using the US Postal Service' GIS system, the center point of each zip-code
was estimated. The number of parking permits in each zip-code for the 1993
school year was supplied by University Department of Public Safety. A total of
14,786 records were used. The mileage from center points was first multiplied
by two for a round trip, and then by the percentage of students coming to school
each day and night. That figure is from the "Commuter Attitudes and Behavior
Survey" (example: five days times 59%, three days times 15%, and one night
times 20% etc.). The total miles for each day was then tabulated to derive a
weekly total. Finally, the figure is multiplied by 16 weeks and by two semesters.3
The total VMT (38.4 Million) does not include summer school attendance and
3,310 permits that were not used because they originate outside the Las Vegas
area (i.e. Pahrump, Boulder City, which contain 213 records, and vehicles
registered from home addresses that are out-of-state). Additionally, 59% of
survey respondents indicated that they find it necessary to come and go during the
course of the day adding still more miles to the total figure. These sources of
These somewhat lengthy calculations are included in Appendix G.
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uncertainty would undoubtedly add additional miles to the total, and, therefore
make the final calculations conservative.
Comparisons: Present and Future
THE PRESENT
The annual figure for VMT at UNLV as estimated in this study accounts
for only .64% of the total yearly VMT in the Vegas Valley. Hardly a significant
number. Based on the 40% participation rate, TDM at UNLV could account for
a reduction of 15, 360,000 (1.536 X 10?) miles, or approximately one million
more than the 1992 one day average VMT for Las Vegas. This is a startling
indication of the incredible amount of mileage amassed by the general public in
their daily travels and the magnitude of the problem when dealing with air
quality issues relating to mobile sources like automobiles.
Using the percentages of vehicle age distribution and the emission factors
from Table 3 above, a rough estimate of before and after emissions from mileage
can be made. The total CO emissions from UNLV before TDM = 818 annual
tons. Based on the 15.3 million VMT reduction, the after TDM CO emissions =
491 annual tons. This is a reduction of 327 annual tons of CO that would not be
emitted into the Las Vegas atmosphere with TDM in place based on the data from
the survey and Table 3 above.4
THE FUTURE
The current headcount of enrolled students for the 1994 (spring and fall)
school year is estimated at 25,000, or about 12.5 thousand FTE (full-time
equivalent) each semester (UNLV Institutional Analysis 1994). The population in
the Las Vegas valley was roughly 860,000 in 1992 (Shalmy , 1992). A current
4 To clarify, what this means is that the CO emissions for the 15.3 million miles avoided through
TDM is equal to 327 tons. The 818 annual tons CO for UNLV is equal to less than one percent of
annual CO emissions for Las Vegas
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population estimate for Las Vegas is 936,000, according to the Nevada Power
Resource Plan released in July of 1994 (Nevada Power, 1994). Using the 35,000
anticipated enrollment figure for UNLV from the Long Range Development Plan
and the population projection from the Nevada Power projections for the Vegas
valley of 1,181,200 in the year 2000, a future scenario can be developed. These
numbers indicate a 20% increase in the Vegas Valley and a 40% increase at
UNLV during the same period. By multiplying current VMT and CO emissions
figures for both UNLV and the Vegas Valley by the respective increases, Table 4
gives an idea of what the conditions will be like in the year 2000.
TABLE 4. CO and VMT: Present and Future Projection
PRESENT FUTURE
LAS VEGAS VMT 6,022,500,000 x 20% = 7,227,000,000
UNLV VMT 38.400.000 x 40% 53.760.000
LAS VEGAS CO 89,435 TONS x 20% = 47,200 TONS
UNLV CO 818 TONS x 40% 374 TONS
This model assumes that natural attrition of the 1959-1971 model vehicles
will eliminate them from the roadways and that they will theoretically be
replaced by post 1994 vehicles with emission standards of 4.4 gr/per mile as
stated in the CAAA § 202(G), 42 U.S.C.. The percentages from Table 3 above
are then shifted down so that the 1971-80 bracket is assumed to be a 2.1% of the
vehicle distribution, the 1981-90 bracket is assumed to be 21% of the distribution
and a new bracket, 1990-2000, is added and is assumed to be the largest
distribution of 77%. If such assumptions are valid, the actual CO in the Valley
will drop considerably even though total VMT will increase. While this
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hypothesis may be met with a hardy degree of skepticism, it does, however,
indicate the importance of removing older cars from the road in order to enhance
air quality improvement efforts.
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CHAPTER 6
ECONOMIC ANALYSIS
So many externalities5 are inextricably intertwined with the use of the
automobile that the true cost of operating it is mind boggling, and its far reaching
impact so vast, that it is nearly incapable to define. To name a short list, these
externalities include: the cost of oil and gas; the cost of air pollution intervention;
insurance costs; maintenance; taxes and registration; and the cost of parking.
However, not all parking is paid for by the driver. Many employees, students
and auto-drivers in general enjoy the benefit of "free" parking. Defining the true
cost of "free" parking alone is such an elusive undertaking that an absolute value
for it may in reality be indeterminable.
Commentary from David Gordon Wilson of the Massachusetts Institute of
Technology', recounts one estimate from State of the World, 1993, which puts
the value of so-called "free-parking" at $85 billion annually, a phenomenal
amount by any standards. When all other external costs are figured in the
equation (costs such as air pollution, routine street maintenance, emergency
services and police called to road accidents; the list is hard to exhaust), the annual
subsidy bill for transportation reaches $300 billion annually, or as Wilson
simplifies it, 25 cents per vehicle mile (Wilson, 1993). If a car owner drives
10,000 miles annually, and no doubt many do, Wilson's subsidy would be a
generous $2500. When the estimated annual national VMT is considered
(estimated at over two trillion), the logic behind the need for TDM is less of a
5 Exernalities can be generally defined as some unintentional occurrence or resulting situation
outside the original transaction, i.e. air pollution as a result of driving your car to school.
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mystery. Simply put, it is more efficient to have more people in fewer vehicles.
Ultimately, it results in less of a strain on all budgets involved. More people in
less vehicles subsequently means less congestion and less time spent on the road.
Congestion can easily be measured in terms of time, and in this case, the
old saying, "time is money," rings true. The Federal Highway Administration
has estimated that urban freeway delays cost more than $9 billion in 1984 and
will cost six times that much, or $54 billion by 2005 (The Economist, 1989). A
large percentage of that cost is from lost productivity, and, undoubtedly, some
percentage (exactly how much is not verifiable by that reference) of those figures
are most likely attributed to the gasoline burned while idling in traffic. In this
regard, the Texas Transportation Institute reports that, "Americans spend an
estimated $40 billion a year on wasted gasoline" (Walker, 1994). Reviewing the
numbers reveals $85 billion for "free-parking," $54 billion for time delays, $40
billion for wasted gas, $215 billion for external costs and services. In sum, we
are led to ask, is America driving the auto, or is the auto driving America?
The problem, as stated earlier, is the number of single occupant vehicles
(SOV's) on the road and the increase of VMT that result. To combat this, TDM
must provide attractive alternatives to driving alone. For those in charge of
cleaning up the air, carpooling, bicycling and walking are considered to be
among the most effective choices from an economic standpoint because they are
the least expensive to implement. Yet, they can also be the least attractive.
Additional considerations must be given to the incentives and disincentives that
can influence transportation mode choice. Incentives are particularly important
in a suburban or commuter environment to overcome free on-site parking, and
other built in advantages, in order to equalize the economic competition between
the auto and other modes of transportation (Martello, 1992). Other conclusions
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which are drawn directly from the Martello report and which generally tend to
support this study include:
• TDM's can impact air quality and traffic congestion at a local level
as well as a regional level. (Improving the localized UNLV
environment.)
• A public education effort targeted at high density destinations may be
very cost effective in achieving area goals, but a deterrent to public
involvement is the large number of free, or virtually free, parking
spaces available.
• Parking policy in Las Vegas (and this is true for UNLV) is to
provide an ample supply of inexpensive parking which is not
conducive to a rideshare program.
Contrary to these findings, however, are estimations out of the same report
from Maricopa County Trip Reduction Program in Phoenix, Arizona and the
U.S. EPA, that "TDM related measures (increasing rideshare, bicycles,
pedestrian travel, mass transit) amount to only a 3.6% reduction in CO
emissions." This agrees with the relatively small reductions calculated above that
could be realized at UNLV with TDM. More effective measures like mandatory
oxygenated fuels, and upgraded inspection and maintenance (I/M) programs can
reach an estimated 32.9% reduction in CO. One reason for this is that I/M
programs have the benefit of 100% participation. Still, fuel mixtures do nothing
to address parking and congestion. An interesting note on the Maricopa County
Trip Reduction Program is that full-time students of driving age are required to
participate if they commute three or more days a week.
The most encouraging documentation in support of carpools and vanpools
comes from the U.S. Department of Transportation. It states that such programs
have the greatest potential to reduce emissions at the lowest cost. This study also
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confirms that I/M programs have the greatest potential to reduce emissions in
large amounts, but at a higher cost. It also found that rideshare can produce
significant localized emission reductions and "when auto operating costs are
incorporated, ride-sharing programs produce a net benefit, without even
considering air quality improvements" (Martello, 1992). The chart below lists
various benefits and costs relating to the implementation of a TDM program at
UNLV.
TABLE 5. TDM Cost-Benefit Comparison.
BUSINESS AS USUAL
COSTS:
Cost to infrastructure
Shortage of space, no place to park
Continued congestion
Continued high-stress
Continued higher emissions
Continued revenue short-fall (no fee)
Wasted time, delays
Cost of tires and gas
(15 M miles @ 15 mpg and $1.25 a/gal
= $1,25 M per year)
BUSINESS AS USUAL
BENEFITS:
No parking fee to drivers
No program administration costs
No operating and maintenance
IMPLEMENT TDM
COSTS:
Program administration cost
Shuttle operation and maint.
Parking fees
BENEFITS:
Saves energy (oil and gas)
Fee generates revenue
Reduced trips lowers traffic
Lower emissions
Lower stress, healthier
environment for learning
Market efficiency achieved
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When dealing with a sub-system like the university, this should be a
significant policy consideration. For example, the new parking lot at the north
end of UNLV campus cost over $255,000 and holds a capacity of around 450 cars
(Drake, 1993), or equal to approximately $575 a space. That is still relatively
inexpensive when compared to the more costly $6000 a spot for a multi-story
parking structure (UTPC, 1992). It is clear that this money may be more wisely
spent administering a TDM program, or creating an office to administer one.
In a similar form of analysis, the Conservation Law Foundation of New
England estimates that commuting by bus saves 70% of the energy of driving
alone, while van-pools can save up to 88% of the energy of driving alone.
Beyond this, another consideration regarding a proposed TDM program, is the
obligation of an institution of higher learning to promote programs that
exemplify educated and responsible choices when planning and setting policy,
especially where the environment is concerned. Since UNLV is receiving
national recognition by virtue of the exceptional programs it houses, such as The
Transportation Research Center, Environmental Engineering, and Environmental
Studies, we are then led to ask, should it not set new standards, or at least
improve on the present ones, when it conies to issues such as transportation and
air quality? Though not entirely economically centered, exercising this option
could attract more attention to quality of education received at UNLV. In turn,
this recognition could attract more revenue in the form of donors, funding for
such programs and more students, a logical extension and a valid point to
consider.
To imply that rideshare programs are easily and inexpensively
implemented and administered would, however, be misleading. An example of
the cost-effectiveness of such programs is provided in Table 6. This data,
included in the Martello report, comes from a Georgia Institute of Technology
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study conducted in 1990. The cost-effectiveness estimates are based on an earlier
survey conducted by Commuter Transportation Services, Inc. in Southern
California of firms located on Los Angeles County. The average firm size was
862 employees. The general conclusions are that the cost-effectiveness improves
with firm size, and that as expenditures per person placed in a rideshare program
increase, the percentage of drive-alone employees decreases, but at a decreasing
rate. This results in a higher average and marginal cost per person placed.
TABLE 6. Employee Rideshare Program Cost-Effectiveness
Firm size (number of employees)
ERF staff expenditures
Per firm
Per employee
Percent drive alone
Without PMA offered
With PMA offered
Percent shifted
Number shifted
ERP cost -effectiveness
Existing market conditions
Marginal S/penon placed
Average S/person placed
Net private benefit
Equal marginal social benefits
Marginal S/person placed
Averaee S/person placed
Net private benefit
100
$400.00
54.00
91J5
80.34
(11.01)
(11.00)
$159.76
$36.32
$123.44
$1.000.00
$180.63
$819.36
500
$1.195.00
$2J9
89.70
79.12
(10.58)
(53.00)
$123.14
$22.58
$100.56
$1.000.00
$146.51
$853.49
1.000
$1.914.00
$1.91
88.90
78.29
(10.61)
(106.00)
S106J8
$18.03
$88-55
$1.000.00
$134.89
$865.11
10.000
$9.164.00
$0.92
85.87
74.68
(11.19)
(1.119.00)
$61.15
$8.19
$52.96
$1.000.00
$105.32
$894.68
In the next chapter two case studies of universities with successful TDM
programs is presented. One from the University of Washington, Seattle, and the
other from the University of Minnesota. Both have some similarities and
differences with UNLV.
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CHAPTER 7
CASE STUDY:
U of Washington-Seattle. U-PASS Program 6
To further emphasize the potential that exists for the successful
implementation of TDM programs, the University of Washington' U-PASS
program will be profiled here. This program has been selected for several
reasons, one of which is the name itself. The use of a catchy acronym that has a
positive reinforcement attached to it such as U-PASS or SMART, may actually
lend itself to a more successful program from the start. The other reasons are:
• The student body size at UW is 36,000, very close to the expected enrollment
of UNLV by the year 2000;
• U-PASS is a comprehensive program that offers many of the elements
prescribed in the SMART proposal, such as;
• Free car-pool parking (SMART suggests preferential, or closer, parking)
• Vanpools (SMART recommends shuttles, similar to vanpools)
• Matching service (SMART suggest the use of a Rideshare Matching Program)
• Free improved public transit-service (SMART advocates discounted CAT
passes and direct routing to the university)
• Bicycle facilities (an aspect not specifically mentioned in SMART, but
considered to be an important aspect of campus transportation policy, and
lacking the deserved attention at UNLV as well)
6 All of the following information pertaining directly to U-PASS is derived from a marketing
folder supplied by Michael E. Williams, Manager, Transportation Services, Transportation Office,
University of Washington, and a paper, "U-PASS: A Model Transportation Management Program
that Works," by Michael E. Williams and Kathleen Petrait.
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• Other features include; guaranteed ride home, merchant discounts and nine
campus commuter centers.
One additional comparison can be made with the similarity of the names of the U-
PASS program and the proposed S.M.A.R.T. program. These names stand-out
and signify the importance and worth of the program. They also serve to
encourage participation.
The U-PASS Program began in 1991 and is under a three year
demonstration period until September 1994. The total budget for that three year
demonstration period is approximately $18 million, or about $6 million a year.
Of that $18 million, only 8% comes from state funding. The majority of the
revenue is generated from user fees and parking fees. 50% and 30% respectively.
Students receive a U-PASS sticker for the back of there ID card each
semester. The fee of $24 dollars is automatically deducted with tuition. If the
students chooses not to participate, the sticker can be redeemed for the cash value.
For faculty and staff, the fee is $33 per quarter. The Seattle area and U-PASS
operate on two different bus lines or companies. The U-PASS program has
increased ridership for both.
The two most dramatic results of the U-PASS program is the reduction in
vehicle trips and the exchange between SOV and transit ridership mode choices
after U-PASS was implemented. The SOV mode share before U-PASS was 33 %
(which seems commendable by most standards), with transit at 21%. After U-
PASS, these choices virtually swapped mode shares, and in just the first three
weeks of operation, trips to campus in the mornings were reduced by 15% and
trips from campus in the afternoon were reduced 9%.
The most likely explanation for this is U-PASS1 most attractive feature, its
flexibility. One of the lessons learned from their initial success is that commuters
are faced with varying needs that require options on a continual basis. Providing
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the right mix of flexibility of services combined with the emphasis of true market
pricing for parking adds to the success in two ways.
TABLE 7. U-Pass Expenses
First i t encourages
participation; and second, it
generates maximum revenue. In the
case of U-PASS, parking generated
revenues account for 30% of the total
program costs. Table 7 lists
operating expenditures and revenue
projections for the three year trial
period of the U-PASS program. As
illustrated by the numbers,
transportation programs are no small
undertaking and require an
extraordinary amount of revenue and
U-PASS Element
OPERATING EXPENSES
AoministTBiion
Monitoring & Evaluation
Information & Marketing
Health Sciences Express
Disabled Persons Shuttle
Night Ride
Transit Services"
Vanpools
Carpools
Commuter Tickets
Reimbursed Ride Home
Bicycle Operations
Total Expenses
Total Cost
$ 644.000
127,000
692.000
1,504,000
362,000
769,000
12.766,000
376,000
128.000
6,000
34,000
63,000
$17,471,000
Percent
3.7
0.7
4.0
8.6
2.1
4.4
73.0
2.2
0.7
0.0
0.2
0.4
100.0
OPERATING FUNDING & REVENUE
University Sources
Parking System
User Fees
Total Funding/Revenue
$ 5,646,000
4,962,000
6,863,000
$17,471,000
32.3
28.4
39.3
100.0
"This is the amount of money the University pays to Metro and
Community Transit. It represents the 25 percent that is typically
collected at the fare box. The remaining 75 percent (S38.000.000) of
the costs are paid by the county taxpayers.
subsidy.
University of Minnesota
The University of Minnesota has a similar program, however, the
demographics of the university and the system itself are somewhat different.
Highlights available from their program are included here as a further
comparison of universities with and without TDM measures in place.7
7 Most of this information , except the figures on parking revenue, is provided by the University
of Minnesota Transit Services Office and is part of a marketing package available to the public free
of charge. The Parking Services figures are from a 1992 report by the Parking and Transportation
Task Force entitled, "Parking and Transportation Access to the University of Minnesota."
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The U of M's transportation program consists of many of the same aspects
of the U-PASS program. They also promote carpooling with the U-Commute
program. Within this program is an allowance for up to three guaranteed rides
home a year, if hours of travel among car-poolers happen to conflict.
Additionally, they have service from both the Minneapolis Transit Commission
and the University Transit Service which offers a direct service (Route 52) to the
campuses from out-lying metropolitan areas and service between the Minneapolis
and St Paul campuses, a distance of about five miles. These services are heavily
promoted and maintain a healthy ridership. The University Transit is run by an
independent outside contractor, and the MTC is the metro transit service for
Minneapolis. Below are listed some additional highlights of there program:
* The University encourages transit use by offering reduced monthly rates.
* About 700 spaces in four carpool lots are located adjacent to campus and
available at reduced rates.
* Transit Services aggressively market bus service and carpooling.
* All parking at the University (surface lots, garages/ramps, and street
parking) is available only on a pay-by-day or contract basis.
When it comes to Parking Services at the U of M, their mission is basically
the same as it is at UNLV, except for one major difference. They strive to
provide the University community and guests with an adequate supply of
convenient, safe, well-maintained parking that is REASONABLY PRICED, while
providing for future expansion and replacement. To that end, U of M Parking
Services is a self-supporting entity which operates on revenue generated from
services provided. Their revenue totaled $6,785,710 in 1990-91. With expenses
running expenses running $6,466,265 for the same time period, they were left
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with net operating margin of $319,444. About 50% of those expenditures go
towards the operating cost of Route 52. In an era of revenue shortfall for the
entire University of Nevada System budget, this information should serve as a
wake-up call.
The services offered at the U of M are fairly comprehensive and this
summary does not do justice to the extensiveness of their overall operation.
However, the general message that is apparent is that the concentration of effort
put-forth for transportation services is much greater than that of UNLV.
Consequently, the results are also much better. Three graphs of the primary
commuter transportation modes at the University of Washington, University of
Minnesota, and UNLV are supplied in Appendices I, J, and K for one final
comparative analysis of the differences between universities with and without
TDM services. The U of W contains before and after figures, the U of M is just
with the transportation services, and the UNLV graph is, of course, without
transportation services in place.
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CHAPTER 8
CONCLUSION / RECOMMENDATIONS
Based on all the information presented, the model for VMT at UNLV and
the experiences documented from other universities, many conclusions are
apparent. The evidence seems to indicate that while a TDM program would
likely improve traffic and parking congestion on-and-around campus, it is highly
unlikely it would produce any major impact on regional air quality. That is not
to say that it might not be effective in the short term in improving the ambient air
quality on the campus. The projected model presented indicates that as older cars
are removed from the fleet, the CO emissions are likely to drop. The only
uncertainty that remains is how many are likely to be removed and how long will
it actually take. Unfortunately, this will have no affect on the congestion and
parking problem. Meanwhile, enrollment and Las Vegas Valley population
continues to rise. Implementing TDM services at UNLV could serve to
neutralize part of this growth and set an example for the community, acting as an
educational tool to further combat the growing numbers of auto's in the valley. .
If it was marketed properly, a TDM program could snowball into the various
hotels, and other employment centers.
A TDM program also has the potential to increase revenue and ridership
for the Citizens Area Transit. The Regional Transportation Commission is also
in the process of locating several Park and Ride facilities in the valley that can be
utilized as loading and drop-off areas for transit service to the university.
One of the most obvious conclusions is that UNLV strongly needs to re-
evaluate its policy on parking and traffic and to start charging a fee for parking.
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As growth continues we are nearing a point of critical mass, especially in the area
of parking. It is clear that ultimately a number of parking garages will be needed
to alleviate the loss of horizontal parking space that will be consumed by new
buildings. This has been happening for sometime and will continue into the next
century. Supplying unlimited (or all available) parking at no cost is inefficient
with market criteria and standards. To solve the problem of overcrowded
parking lots, demand for those spots must be reduced. To effectively reduce
demand, policy must be set to reflect the true market value of a parking spot.
Barber 1993, supports the notion that impacting someone's wallet is the most
obvious and effective choice, "if you want people out of their cars, you have to
price them out"(Barber, 1993). This is not the case at UNLV, and present
conditions indicate this clearly. Without the revenue generation provided by a
parking fee, present conditions will continue and the ability to offer the basic
services that other comparable universities across the country offer will be
diminished or eliminated completely. It is also unlikely that budget allocations
will be available for any new parking structures. When weighing expenditure
options of all available resources, it may well be less-expensive and more
responsible to provide TDM services rather than fund a parking structure.
In closing, a simple analogy can be made between the policy situation at
UNLV and the "what came first, the chicken or the egg" theory. In this case, it is
applied as "what came first, the policy or the problem?" Is it wiser to allow an
existing problem to become unmanageable- indicating that the problem preceded
the policy action ? Or, does foresight permit this to be avoided, or partially
counteracted, by adapting policy revisions, indicating that the policy preceded and
thus averted the problem? It may just be a simple case of perception. An issue
that is not perceived as a problem, necessitates no policy action. In essence,
developing policies that reflect the true cost of energy and automobile use may be
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the most effective incentive to reduce their use (French, 1990). At UNLV, that
option remains an egg that has yet to be laid.
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APPENDIX A:
PERCENT OF FIVE PRIMARY POLLUTANTS IN THE U.S.
Transportation
1.5% Miscellaneous
SULFUR DIOXIDE
21.1 Million metric tons
Fuel combustion
NITROGEN OXIDES
19.9 Million metric tons
Miscellaneous
VOLATILE ORGANIC COMPOUNDS
18.5 Million metric tons
SUSPENDED PARTICULATE MATTER
7.2 Million metric tons
Fuel combustion
FIGURE 15-11
U.S. emissions of five primary
air pollutants, by source. Fuel
combustion refers to fuels
burned for electrical power
generation and for space
heating. Note especially the
different patterns for
transportation and fuel
combustion, the two major
sources of air pollutants.
Industrial processes
Miscellaneous
CARBON MONOXIDE
60.9 Million metric tons
SOURCE: NEBEL, 1993
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APPENDIX B:
DAYS EXCEEDING FEDERAL CO STANDARDS IN LAS VEGAS
100 Improving air
Chart shows the number of days during the winter
months* that the carbon monoxide level in Las
Vegas exceeded healthful standards. •
1989 oxygenated
fuel program
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
"October through February
SOURCE: ClarK County Air Pollution Control Division
REVIEW-JOURNAL.
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UNLV
UNR
U of Missouri, St. Louis
Portland State
Wichita State
New Mexico State
Florida International U.
Middle Tennesse St. U.
SW Missouri St. U.
Illinois St. U.
W. Michigan U.
Kent State University
APPENDIX D:
CAMPUS PARKING COMPARISONS
CAMPUS PARKING COMPARISONS
Fall 1992
Student Headcount
Parking
5000 10000 15000 20000 25000 30000
Campus
Student
Headcount
UNLV
UNR
U. of Missouri at St. Louis
Portland State
Wichita State University
New Mexico State
Florida International University
Middle Tennesse State U.
Southwest Missouri State U.
Illinois State University
Western Michigan University
Kent State University
19,209
11,909
14,926
17,364
14,695
15,500
23,093
16,787
19,002
21,761
27,282
24,098
FTE
Students
12,944
9,069
8,277
10,439
10,577
12,282
14,181
14,239
15,293
18,251
19,448
19,027
On Campus Spaces/ Spaces/ Parking
Parking Headcount FTE Fees
10,647
4,700
5,600
2,621
5,513
21,345
7,589
8,197
9,400
5,915
10,948
10,361
.55
.39
.38
.15
.38
1.38
.33
.49
.49
.27
.40
.43
Notes: 1) Not a measure of the actual space available to full-time students.
2) Parking costs are directly related to campus location and type of parking facilities e e
surface parking. All parking is included. ' '*'
3) UNLV campus parking includes the Thomas and Mack Center.
4) Students only; faculty do not pay a parking fee
Source: Office of Institutional Analysis & Planning Survey
.82
.52
.68
.25
.52
1.74
.54
.58
.61
.32
.56
.54
None
$25-50/yr
$3.07/sem hr4
$108/qtr
None
$5/vehicle
S5/yr
$40-50/yr
$20-65
$48-80/yr*
$15/sem
metered, multi-level, or
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£.
UNLV PARKING SPACES VS. PERMITS
TOTAL SPACES VS. PERMITS
Permits
Spaces
1989 1990 1991 1992 1993*
* As of 11/30/93
Note: For the Fall 1993 Spring 1994 school year spaces will stay the same
or decrease with new construction while permits increase.
(source: UNLV Department of Public Safety, graph by author)
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CONCENTRATION OF PERMITS BY ZIPCODE
APPENDIX F:
COLOR-CODED ZIP-CODE/PARKING PERMIT CORRELATION MAP
GIS maps are normally produced
only to rruwt the needs of the City.
No Warranty is made as to the
accuracy or quality of maps.
Geographic Information System JANUARY 1993
AREA1 AREA 2 AREAS
89109
89119
89120
89121
TOTAL
780
2,078
690
1,463
5,011
89102
89103
89104
891 18
TOTAL
AREA 4
[ KEY COLOR]
AREAS
758
745
445
227
2,175
89101
89106
89107
89108
89110
89115
89030
TOTAL
209
143
513
739
587
422
286
2.899
89117
89128
89129
TOTAL
956
71 1
186
1,853
89014
89015
89122
89123
TOTAL
1,630
471
410
337
2,848
GRAND TOTAL PERMITS AS OF JANUARY 1994 = 14,786
AREA1: BORDERS STRIP /NELLIS ON EAST AND WEST -- SAHARA AND" ON NORTH / SOUTH
AREA 2: BORDERS CHARLESTON / SUNSET --RAINBOW AND STRIP / SAHARA
AREA 3: BORDERS CRAIG ROAD / RANCHO AND CHARLESTON ~ RAINBOW AND NELLIS
AREA 4: BORDERS RANCO AND TROPICANA - RAINBOW AND BUFFALO(?)
AREAS: BORDERS EAST OF 1-15 TO HENDERSON LIMITS AND SOUTH OF SUNSET AND NELLIS TO B C
APPENDIX G:
DAILY VEHICLE MILES TRAVELED IN LAS VEGAS
AVERAGE DAILY VEHICLE MILES
Vs. GAS CONSUMPTION IN VEGAS VALLEY
40-r
Gasoline
1985 1986 1987 1988 1989 1990
* Gasoline consumption is times 10.
1991 1992
SOURCE: CLARK COUNTY AIR POLLUTION CONTROL
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APPENDIX H:
UNLV VEHICLE MILEAGE CALCULATIONS
AREAl
89109- 3.5 miles x 780 permits x 2 rtrip = 5,460
89119- 4 miles x 2,078 permits x 2 rtrip =16,624
89120- 5.5 miles x 690 permits x 2 rtrip = 7,590
89121- 3.5 miles x 1463 permits x 2 rtrip =10.241
TOTAL AREA 1 39,915
MEDIAN DISTANCE = 4.1 MILES
AREAl
89118- 10 miles x 227 permits x 2 rtrip = 4,540
89102- 6.5 miles x 758 permits x 2 rtrip = 9,854
89103- 5.5 miles x 745 permits x 2 rtrip = 8,195
89104- 4 miles x 445 permits \ rtrip = 3.560
MI/DAY
TOTAL AREA 2
MEDIAN DISTANCE =
AREA 3
89101- 6 miles x 209 permits x 2 rtrip =
89106- 6.5 miles x 143 permits x 2 rtrip =
89107- 7 miles x 513 permits x 2 rtrip =
89108- 11 miles x 739 permits x 2 rtrip =
89110- 7.5 miles x 587 permits x 2 rtrip =
89115- 13 miles x 422 permits x 2 rtrip =
89030- 12 miles x 286 permits x 2 rtrio =
24,149 MI/DAY
6.5 MILES
2,508
1,859
7,182
16,258
8,805
10,972
6.864
TOTAL AREA 3 54,475
MEDIAN DISTANCE = 9 MILES
AREA 4
89117- 11 miles x 956 permits x 2 rtrip = 21,032
89128- 12 miles x 710 permits x 2 rtrip = 17,064
89129- 16 miles x 186 permits x 2 rtrio = 5.952
MI/DAY
TOTAL AREA 4
MEDIAN DISTANCE =
AREAS
89015- 14 miles x 471 permits x 2 rtrip =
89014- 9 miles x 1630 permits x 2 rtrip =
89122- 8 miles x 410 permits x 2 rtrip =
89123- 7.5 miles x 337 permits x 2 rtrio =
44,048 MI/DAY
13 MILES
13,188
29,340
6,560
5.055
TOTAL AREA 5
MEDIAN DISTANCE -
54,143 MI/DAY
9.6 MILES
TOTAL MILES A DAY FOR UNLV= 218,730
FIVE DAYS A WEEK: 218, 730 x 60% = 656,190
FOUR DAYS A WEEK: 218,730 x 11% = 96,241
THREE DAYS " " : 218,730 x 14.3% = 91,866
TWO DAYS "" "" : 218,730 x 14.2% = 61,244
ONE DAY "" "" : 218.730x1% =21.873
FIVE NIGHTS A WEEK X 5 % = 54,683
FOUR NIGHTS A WEEK x 3% = 26,248
THREE NIGHTS A WEEK x 10% = 65,619
TWO NIGHTS A WEEK x 19% = 83,117
QNEMGHT A WEEK x 19% = 41.559
Day Miles a week 927,500 Night miles a week 2 7 1 , 2 0 0
Total miles a week 1,198,726 x 16 weeks x 2 semesters = 38,359,232 VMT/yr
SOURCE: PERMITS; UNLV DPS; MILEAGE; POSTAL SERVICE; PERCENTAGES,
COMMUTER ATTITUDES AND BEHAVIOR SURVEY.
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APPENDIX J:
UNIVERSITY OF WASHINGTON TRANSPORTATION MODES
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APPENDIX K:
UNIVERSITY OF MINNESOTA TRANSPORTATION MODES
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